Application of Electron Microscopy 
Techniques to the Investigation of 
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Failure Analysis Challenges 
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M&P Team to provide Factual data about 
materials condition. 



Failure Analysis Locations 
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Leading Edge Carrier Panel Fastners 
Tiles 

Leading edge RCC material deposit 


Key Finding 
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Spotlight/focus shifts to Left Wing Leading 




Location of each part found tracked on map - Trend emerges. 





Left Wing Leading Edge 



RCC Panel Numbers 







Qualitative Slag Deposition Assessment 
“Very Light” to “Very Heavy” 



Distribution of “slag” deposition volume 
was centered around panels 8 & 9 on Left Wing Leading 

Edge RCC. 
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Leading Edge Tiles 








Dynaflex insulation - In60 1 foil with 
cerachrome fibers inside 
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Major Wing Leading Edge 
Materials and compositions 
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IN625, IN601, IN718, A286, 2024, Cerachrome, 
Si02, 6061, Nextel Fabric, RTV 











































Example Debris, LH RCC 8 



SLAG Deposit on “INSIDE” RCC 



High Level Questions to M&P 
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Repeatability and Reproducibility of results emphasized 
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Global correlation of all data - Multiple x-sections (located across multiple 
RCC panels) correlated with radiographic results to yield consistent layering 
information and thus the global sequence of events 







Sample Location in Panel LH #8 



Sample 3 X-section 



Successful in cutting through the feature of interest guided by radiography 
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Backscattered Electron Imaging and 
Microprobe chemical analysis 



BackScattered Images showing contrast between Metals and Oxides 











Quantitative Chemical Analysis in 
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Interpretation Criteria - Examples 
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Si02 from tile will not have with other elements as in cerachrome. It 
could still pick up a coating of alumina then morphological features 
will be used to distinguish. 


Interpretation 







































Left Wing RCC #8 - Slag Feature 

Spheroids 



Carbon-Carbon 







Left Wing RCC #8 - Slag Feature 

Thick Tear Shaped 



Carbon-Carbon 





Left Wing RCC #8 - Slag Feature 

Thick Globules 



Carbon-Carbon 






Carbon-Carbon 






RCC Slag Significant Findings 

LH RCC #8 
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• Large amounts of melted ceramic cerachrome insulator 

> High temperature >3200°F 







Reconstructed View 
LH Carrier Panel 9 Tiles, Lower 
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Proposed Breach Location & Plasma Flow 

Based On Slag Results 



Carrier Panel 9 tiles 



